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Abstract. 
The fisheries of lakes Victoria and Kyoga have changed from 
the native tilapiine species and are now dominated by two 
introduced species; Nile perch and Nile tilapia, and one native 
species; Rastrineobola argentea (Hukene). Because of the 
differences in the size of the species, it may be necessary to 
change the type and sizes of nets used. Preliminary selectivity 
characteristics of the Nile perch and Nile tilapia are given by 
the following equations respectively: 
For Nile perch: 
TL = 2.329 + 0.394H (r = 0.993) 
For Nile tilapia: 
TL = 5.980 + 0.205H. (r = 0.982) 
• 
where TL is the total length of the fish in cm, and H the mesh 
size of the gillnet in mm. This paper gives mesh size 
selectivity characteristics for Nile perch, Nile tilapia and 
Rastrineobola argentea and the size at first maturity for the 
three species. A mesh size of 127 mm (5 inches) is recommended 
as the minimum mesh to be used in exploitation of Nile perch and 
Nile tilapia and a 10 mm seine net for R. argentea. This 
information is intended to guide government and fishnet 
manufacturers on suitable nets to be manufactured and used in the 
current fishery of the two lakes. The paper also recommends that 
there should be continuous collaboration between fishery research 
scientists, fishery administrators, and fishing gear 
manufacturers so as to promote timely decisions and ideas on 
suitable fishing gears for exploitation and management of 
fisheries. 
Background. 
Gillnets, which were first introduced into the inland
 
fisheries of Eastern Africa about the beginning of this century,
 
have remained the commonest fishing gear in the region. Because
 
each mesh size catches specific size range of fish, gillnets can
 
be used to selectively crop certain species or specific sizes of
 
particular species. As a result, the sizes of nets produced by
 
the local industries or imported, should depend on the size of
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the target fish species. Mesh sizes which crop immature fish are 
normally prohibited as a management measure. For instance, at 
the beginning of this century, mesh sizes of less than 127 mm 
(5") stretched mesh were prohibited on Lake Victoria because 
they caught juvenile tilapiines, especially Oreochromis 
esculentus (Ngege) which were the most important commercial 
species in the lake (Graham, 1929). When the mesh size 
regulation was later relaxed, and smaller mesh size nets allowed 
into the fishery, Ngege was overfished and that fishery 
subseqently collapsed. This was partly because, although there 
was originally a law restricting the use of gillnets of less than 
127 mm, there was no law prohibiting importation and/or 
production of illegal mesh sizes of nets. 
Fishing gear manufacturing industries. 
Uganda Fishnet Manufacturers Limited (UFML) was originally 
designed to produce nets with meshes ranging from 64 mm (2.5") to 
178 mm (7"), stretched mesh. This array of mesh sizes was aimed 
at cropping different species that comprised the multispecies 
stocks of various lakes in Uganda. Nets of 102 mm (4") 'to 178 
mm were mainly produced for catching tilapiines and other species 
like Bagrus docmac (Semutundu). Clarias gariepinus (Male), 
Barbus altianalis (Kisinja), and Protopteru5 aethiopicus 
(Mamba). Nets of smaller meshes were meant for species of 
Alestes, Labeo (Ningu), Schilbe (Nzere); the mormyrids 
(Kasulubana) and haplochromines (Nkejje); these small meshes, 
however, posed a danger to the juveniles of the larger species. 
Nets of similar mesh sizes were produced in Kenya and Tanzania • 
which had similar inland fisheries and shared those of Lake 
Victoria with Uganda. 
Although these net manufacturing industries were set up with 
fishery management considerations in mind, for instance 
manufacturing nets of suitable mesh sizes and using twines of 
appropriate ply, the industries have not promptly adjusted to 
changes in the various fisheries. Similarly, it appears that the 
fishing legislations in East Africa have not been modified 
regularly in view of the changes in the species composition and 
size structure of the exploited fish stocks. For instance, the 
fisheries of Lakes Victoria and Kyoga have reverted to basically 
two introduced species; Nile perch Lates niloticus L. and Nile 
tilapia Oreochromis niloticus L. and one native cyprinid 
Rastrineobola argentea (Mukene). The effective mesh size range 
for harvesting Nile perch and Nile tilapia is 124 mm (4.5") to 
305 mm (12"). Mukene is cropped using fine seine nets of 10 and 
5mm mesh. However, until recently, the largest net manufactured 
by UFML had a mesh of 178 mm despite the fact that Nile perch 
which is caught in larger meshes is endemic to Lake Albert in 
Uganda. There has also been a tendency for the net 
manufacturers in East Africa to produce and market nets with 
meshes smaller than 124 mm even when the fish stocks that would 
be rationally harvested by that size of gear are relatively 
rare. A possible explanation for the above anomaly could be that 
the net manufacturing industries lack up to date information 
4
 
regarding the changes in species composition, relative abundance 
and size structure of the exploited fish stocks, together with 
the recommended mesh sizes for exploiting them. The industries 
are expected to get this information from relevant government 
organs such ~s fisheries research scientists and extension 
workers. There, however, appears to be no smooth and prompt 
co-ordination to facilitate this. 
Insuficient support from government. 
Apart from the above observation, Government has at times 
failed to provide sufficient support to the net manufacturing 
industries. For instance, most of the nets used in Uganda to 
rehabilitate the fisheries sector since 1983 have been imported 
when there is a functional fishnet manufacturing industry in the 
country which can produce them. This industry which has modern 
machinery, has been operating at less than 20% its maximum 
capacity largely due to lack of raw materials. Even if the 
capacity of the industry were not edequate, one would expect it 
to have been rehabilitated by now so that nets are produced 
locally. 
Large quantities of gillnets have been imported into Uganda 
since 1983 despite the fact that fishermen rate nets from UFML as 
being superior to those imported. Some of the imported nets have 
been found to be lacking in One aspect or another. Very often, 
the mesh size ranges and the proportion of the sizes imported do 
not reflect the demands of the fishery. For instance, the batch 
of nets imported in early 1980s to catch Nile perch on Lake Kyoga 
were of too weak a ply for the corresponding size of fish they • 
were expected to catch. As a result some fishermen made ropes 
for operating beach seines out of them. 
In utter f~ustration, fishermen have often resorted to using 
less efficient methods of producing the required nets by 
hand-braiding them from twine or even from threads recovered from 
various sourCes like motor car tyres and polythene bags (HEST, 
1987). Scarcity of suitable legal fishing gear has also 
encouraged the fishermen to make and use illegal ones such as 
the seine nets which are detrimental to some fisheries. In 
Lake Kyoga for example, intensive and extensive use of home made 
seine nets of small mesh between 1982 and 1985 contributed to 
the reduction of stocks of Nile perch to very low levels (Twongo, 
1986). 
The role of research. 
Fishery research is suposed to be the source of information
 
to be used in the development and management of fishery
 
resources. It should, for instance, produce recommendations to
 
government as to the most suitable type and size of gear to be
 
used in the exploitation of a given fishery and the most suitable
 
mesh size of net to be produced by fishnet manufacturers. Such
 
recommendations are based on the biology, ecology and behavoiur
 
of the fish to be harvested. FiShnet manufacturers should
 
therefore involve fishery researchers when determining the
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specifications of the fishing gears that they produce. For 
example, the local fishnet industries in East Africa are now 
making some effort to produce suitable nets for the present 
fisheries of Lakes Victoria and Kyoga which now comprise the 
Nile perch, Nile tilapia and Mukene. Uganda Fishnet Manufacturers 
Limited are producing nets of 203 mm (8") and 254 mm (10") 
stretched mesh of 12 and 15 ply respectively and Kenya Fishnet 
Manufactures are producing similar nets. To economically produce 
suitable nets, the manufacturers need to obtain some technical 
information as to the mesh and ply combinations of the nets 
suitable for catching recommended sizes of the target fish 
species. This information can be collected by fisheries research 
scientists while studying other aspects of thr fishery such as 
the biology, ecology and population dynamics of the fish stocks. 
All the three East African states have fisheries research 
institutions with well qualified scientists. The gillnet 
manufacturing companies in the region could benefit from these 
institutions by producing selected combinations of mesh sizes and 
ply of nets on an experimental basis for the researchers to 
test. 
The rest of this paper illustrates some of the information 
which fisheries researchers should supply to Government and to 
the fishnet manufactures as a guide to the most suitable nets for 
rational exploitation of the Nile perch, Nile tilapia, and Mukene 
which now form the major fisheries of lakes Victoria and Kyoga. 
Gear selectivity. 
The following report focuses on Nile perch and the Nile 
tilapia which are currently the most important commercial species 
in the inland waters of Uganda and probably the whole of East 
Africa. The report also contains some information on Mukene 
which is developing into an important fishery on Lake Victoria 
and is apparently abundant in Lake Kyoga. The report is based on 
data collected on Lake Kyoga since 1978 and Lake Victoria since 
1988. Selectivity cUrves for the Nile perch caught in gillnets 
of 76 mm (3") to 229 mm (9") stretched mesh, t~e Nile tilapia 
caught in gillnets of 89 mm (3,5") to 203 mm (8") are given. The 
size ranges of Mukene caught in the 10 mm and 5mm mesh seine nets 
used by commercial fishermen are also given. 
The gillnets of up to 152 mm (6") stretched mesh were those 
of 2 to 6 ply which are produced by the Uganda Fishnet 
Manufacturers Limited, while those of more than 152 mm were 
hand-braided from twine of ply 12 to 36, The nets were mounted 
at 50% hanging ratio. The total length (TL) and weight of the 
fish caught in different mesh sizes of gillnets were measured but 
unfortunately the ply of the nets were not recorded. The 
standard length of a sample of Mukene caught in commercial and 
experimental seine nets was also recorded. 
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Nile perch. 
The average length and weight of Nile perch caught in nets 
of different sizes are given in Table 1. The relationship between 
length and weight of Nile perch and the mesh size of the net is 
illustrated in Figure 1. The total length TL, in em, of the Nile 
perch caught increased with the mesh size M, in mm, of the net 
used according to the equation: 
TL = 2.329 + 0.349M; r = 0.993 
This equation is similar to that reported by HEST (1987) for Nile 
perch from the Tanzanian part of Lake Victoria. The largest Nile 
perch examined on Lake Kyoga during this survey was 207 em TL. 
This fish was caught on a longline. If the size of fish caught 
is proportional to the mesh size of the net, then from the above 
equation, one would require a gillnet of about 588 mm or 23" to 
catch the largest Nile perch in Lake Kyoga. However, the real 
size of the net required is apparently less than this because 
the maximum size of nets normally hand-braided locally for large 
Nile perch go up to 406 mm 16" only. The relationships between 
the mesh size of the net and the length of the fish caught among 
the larger individuals is probably not a simple straight-line 
relationship. 
The length frequency distribution of Nile perch which were 
caught in nets of 76 mm (3") to 229 mm (9") are illustrated in 
Figure 2. The distribution in mesh sizes of 25.4 mm (1") to 127 
mm (5") and 202 mm (8") to 229 mm (9") were approximately 
normal. Those of 152 mm (6") and 179 mm (7") were skewed but 
with distinct modal classes. Nile perch has many cephalic 
processes by which can be enmeshed. The asymmetry in catch 
curves is due to capture at different positions on the fish 
especially the supra opercular spines, the sub opercular spines, 
the eyes, and the maxillary bones. Similar observations have 
been made on the large Lake Tanganyika Nile perch species, Lates 
mariae (Coulter 1970a). In the present study (Figure 2), the 
asymmetry in frequency distribution also changed prominently with 
a shift from low to high ply .nets suggesting that gillnet 
selectivity for Nile perch may be a function of both the mesh and 
ply of the nets. This emphasises the need for a detailed study 
of gillnet selectivity for ~. niloticus which considers both the 
size and ply of gillnet used so as to give more precise estimates 
on the basis of which suitable nets can be produced and 
management regulations based. 
Nile tilapia. 
The mean lengths and weights of the Nile tilapia, caught in 
gillnets of various sizes is given in Table 2. The relationship 
between the length and weight of the fish and the mesh size of 
the net is illustrated in Figure 3. The length frequency 
distribution of Nile tilapia caught in different mesh sizes of 
nets is illustrated in Figure 4. Unlike for Nile perch, (Fig.2), 
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the above plots for the Nile tilapia are basically all normal 
distributions because the Nile tilapia are generally enmeshed in 
one region just anterior to the dorsal fin. There was a strong 
linear correllation between mesh size and the length of the Nile 
tilapia retained. The total length of Nile tilapia caught 
increased with the mesh size of the net according to the 
equation: 
TL = 5.980 + 0.205M; r = 0.982 
In lakes Victoria and Kyoga Nile tilapia grows to a maximum 
length of about 55 em. This size of fish would require nets of 
240 mm (9.5"). This indicates that the nets (of about 127 mm), 
that were previously produced for cropping the native tilapiine 
species of Lakes Kyoga and Victoria etc. would not effectively 
crop all the size ranges of Nile tilapia currently available in 
these lakes. This emphasises the need for regular updating of 
information on gillnet selectivity to facilitate production of 
suitable nets and revision of fishing regulations. 
Mukene. 
The length frequency distribution of Mukene retained in the 
fine commercial seine nets of 5 mm and 10 mm mesh is illustrated 
in Figure 5. The 5 mm seine net capture fish ranging from 19 mm 
5L while the 10 mm net catch those from 26 mm to about 60 mm. 
The smallest mature male in Lake Victoria is 40 mm and the 
smallest mature female 42 mm. The size at first maturity ie. the 
size at which 50% of the fish are mature is 42 mm for males and • 
44 mm for females and all males of more than 45 mm and females of 
more than 47 mm are mature. Mukene of Lake Kyoga grow to a much 
smaller size than that of Lake Victoria. For instance, a female 
as small as 32 cm from Lake Kyoga was already mature. The 5 mm 
mesh nets crop predominantly immature individuals of Mukene but 
those of 10 mm crop mature individuals. These nets can have 
disastrous consequences on large non target species. For 
instance, in Lake Tanganyika, the use of small seine nets to 
harvest clupeids depleted Lates and LQQiolates 'species there 
(Coulter, 1970b). There should therefore be a closed season to 
Mukene seining on Lake Victoria to avoid destruction of Nile 
perch and Nile tilapia juveniles. Research is therefore urgently 
required to establish the most suitable size of net for cropping 
Mukene especially in view of the increasing commercial 
importance of the species in Lake Victoria and its abundance in 
Lake Kyoga. The species also forms an important food item of the 
Nile perch. 
Relevance to fishery management. 
Nets which crop immature fish are normally prohibited as a 
management measure to avoid recruitment overfishing, the catching 
of immature fish which have not been given a chance to breed. 
The size at first maturity (50% maturity) of the 
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Nile tilapia in Lake KyQga is currently around 26 em total length 
(TL). This length would' normally be the basis for setting the 
gillnet mesh size limii fbr the species. However, rational 
management of the Nile Tilapia in Lake Kyoga, and perhaps in Lake 
Victoria as well, would call for more conservative 
considerations. In Lake Kyoga, the fishery for the Nile Tilapia 
is extremely intensive and imposes very high fishing pressures 
(Harriot et aI, 1988). The species has been reported to mature 
earlier in some areas of the lake like Bukungu where the fishing 
pressure with smaller mesh gillnets has particularly been intense 
(Twongo 1986). This phenomenon was noted earlier on Lake George 
by Gwahaba (1973) who attributed it to effects of intense 
fishing. It is therefol uggested that the minimum gillnet mesh 
size for the Nile Tilapia in Lake Kyoga and Lake Victoria should 
be based on the 100% maturity size to ensure that enough spawners 
enter the breeding stock. 
In Lake Kyoga 100% maturity was recorded in Nile tilapia at 
about 28.5 em TL. According to Fig.4, the corresponding minimum 
gillnet mesh size would be 127 mm (5"). This would be in 
agreement with the current Uganda Government minimum mesh size 
regulation set in 1987, However, there is need to be vigilant 
while enforcing this mesh size regulation. Announcement of the 
regulation coincided with entry into the fishery of big gillnet 
of mesh ~i2e 152, 178 and 203 mm, These big nets had not been 
actively fished in Uganda waters for a long timne. There was, 
therefore, considerable stocks of large Nile Tilapia which had 
escaped the smaller meshes, ie. 114 and 127mm. As these stocks 
are depleted, the fishermen will switch to correspondingly 
smaller meshes in view of the current high fishing pressure on 
Nile tilapia. 
Regarding the Nile perch in Lake Kyoga, the sizes at first 
maturity ie. the size at which 50% of the fish in the population 
are mature, is 50 cm TL for males and 95-110 em for females 
(Ogutu-Ohwayo, 1988). The most common sizes of nets that were 
being used on the lake at the time of this study were of 102 mm 
(4") to 178 mm (7"). These sizes would, by cropping even 
immature individuals, be detrimental to the Nile perch fishery 
(Fig.1). However, the Nile perch is known to feed on and deplete 
stocks of other fishes. It has therefore been recommended that, 
it should, as a management measure, be selectively cropped at the 
stage when it feeds more on other fishes (Ogutu-Ohwayo 1985). 
In Lake Kyoga, Nile perch up to 50 em feeds predominantly on 
invertabretes especially, the prawns Carjdjoa oilotica and 
dragonfly nymphs. It shifts to a piscivorous diet comprising 
Hukene and Nile tilapia io the sub-adult stages and then 
concetrates on the commercially valuable Nile tilapia after 95 
Cm. It is therefore particularly destructive to other fishes 
after 50 em. Use of mesh sizes which crop Nile perch of more 
than 50 cm would be benefitial to the fishery by reducing 
predation pressure on other fishes. This size range of fish 
coincides with the mesh size limit suggested above for the Nile 
tilapia. Although nets of 127 mm mesh catch a many immature Nile 
perch especially among the females, the species has a very high 
reproductive potential (Ogutu-Ohwayo, 1988) and provided the 
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environmental conditions are not limiting. relatively fewer 
individuals may produce sufficient recruits. The catching of 
juvenile perch of less than 50 em using. seine nets and nets of 
less than 127 mm should, however. be prohibited. 
Hukene forms an important fishery in the Kenyan and 
Tanzanian waters of Lake Victoria and is becoming increasingly 
important in the Ugandan waters of the lake (Wandera, 1989). 
Fishing for Hukene might also spread to Lake Kyoga. A specific 
regulation should be set for the Hukene fishery. The 10 mm seine 
nets used to catch Hukene can catch juveniles of the larger 
species and it has been observed that during certain times of the 
year. these seine nets take heavy tolls of juveniles of 
tilapiines and Nile perch. Over 70% of Hukene caught by the 5 mm 
seine net are immature. This size of net is unfortunately being 
used by fishermen off Lingira island and this could be very 
destructive to juveniles especially just after the breeding 
season. A closed season similar to that which has been set up in 
the Kenyan waters of Lake Victoria should be set up during the 
peak breeding season of the larger species and the 5 mm seine net 
should be prohibited. The Uganda Fishnet Hanufacturers Limited 
should, besides the gillnets. consider starting to produ~e 
suitable nets for exploiting Hukene. 
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Table 1. The average lengths and weight of the Nile perch. 
Lates niloticus caught by nets of different sizes. 
Mesh size No. of Lengths (cm) Weights (gms) 
inches mm fish Mean SD Mean SD 
1.0 25 101 12.0 .9 27.6 7.7
 
1.5 38 264 15.7 .4 48.9 4.6
 
2.0 51 272 23.0 1.0 188.6 44.0
 
2.5 64 56 23.3 1.2 149.7 19.0
 
3.0 76 176 31.5 1.0 493.6 250.0
 
3.5 89 155 34.1 1.2 561.7 94.0
 
4.0 102 258 37.3 .9 673.9 91.0
 
4.5 114 344 38.1 .7 708.1 46.0
 
5.0 127 255 45.8 .8 1145.0 60.0
 
5.5 140 120 47.1 1.8 1280.0 131. 0
 
6.0 152 399 57.9 1.1 2500.0 135.0
 
6.5 165 162 55.6 1.9 2470.0 261. 0
 
7.0 178 494 65.8 1.2 4030.0 307.0
 
8.0 202 187 80.5 1.5 6520.0 325.0
 
9.0 229 80 86.2 2.5 8550.0 560.0
 
Table 2. The average lengths and weight of the Nile tilapia. 
Oreochromis nilotieus caught by nets of different sizes 
Mesh sjze No. of Lengths (ell) 'Weights (gms) 
inches l1li fish Mean SD Mean SD 
3.0 76 52 23.3 .9 271.8 37.5
 
4.0 102 16 25.9 2.0 384.9 102.9
 
4.5 114 114 26.4 .5 432.2 38.8
 
5.0 127 207 33.9 .8 897.6 67.8
 
6.0 152 357 39.2 .4 1331.0 43.0
 
7.0 178 186 42.2 .5 1565.8 59.4
 
8.0 202 29 46.4 1.5 2169.8 181.0
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circles), the upper and lower 95% confid
ence intervals (broken 
line ), are given. 
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Figure 4. The length frequency distribution of Nile tilapia
 
caught by gillnets of different mesh sizes expressed as a
 
percentage of the catch for each 1 cm length classes of the fish
 
for each mesh size. 
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Figu~e  5. The length f~equency  dist~ibution  of Mukene ~etained  in 
comme~cial  seine nets in Lake Victo~ia.  The sizes at which 50%, 
and all fish a~e  matu~e  and those of the smallest matu~e  
individuals a~e  indicated. 
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